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Abstract. In the course of 13 years we performed 807 percutaneous cholangioscopies in 215 patients aged
from 3 to 89. The indications included iatrogenic injuries of bile ducts (244 examinations), difficult bile duct
stones (174 examinations), stenosis of hepatico-jejuno-anastomosis (147 examinations), carcinoma (105 exami-
nations), extraction of detained bile duct stones through the T-drain channel (56 examinations), and inflammato-
ry stenosis of bile ducts (46 examinations). Two examinations were performed for biliary fistula, traumatic injuries
and sclerosing cholangitis. Cholangioscopy was successfully performed in 98 % of cases on the first attempt
while the remaining cases were successful on the second trial after the dilatation of the access channel. In 746
cases, we introduced the endoscope through the channel of percutaneous transhepatic drainage (PTD), in 56
cases through the T-drain channel and in 5 cases the endoscope was introduced intraoperatively. There were no
major complications during the interventions, only the creation of PTD may be considered risky. We have deve-
loped and described two new techniques. The reconstruction of iatrogenic interruption of bile ducts and the cre-
ation of transcutaneous enterostomy for the treatment of the stenosis of hepatico-jejuno-anastomosis, difficult
hepaticolithiasis and the sclerosing cholangitis. Enhancing the method with laser lithotripsy helped to remove all
difficult stones. We have thus detected an unpublished cause of relapsing cholelithiasis — a tissue bridge that
deforms the bile duct — and we described its treatment. A timely performed percutaneous cholangioscopy of
a non-specific finding revealed an early cholangiogenous cancer. The disadvantage of percutaneous cholan-
gioscopy is its time consuming character and the need to frequently repeat the endoscopy. We consider the
method a standard endoscopic intervention that combines certain procedures of mini-invasive surgery and gas-
trointestinal endoscopy.

Keywords: percutaneous cholangioscopy, bile duct reconstruction, percutaneous enterostomy, difficult
cholelithiasis
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Souhrn. Béhem 13 let jsme uskutecnili 807 perkutannich cholangioskopii u 215 pacientt ve véku od 3 do 89
let. Mezi indikace patrily iatrogenni léze ZluCovodu (244 vysSetreni), obtizna litiaza (174 vySetreni), stendza
hepatiko-jejuno-anastomozy (147 vysetreni), karcinom (105 vyS$etreni), extrakce retinovanych kamen( kanalem
po T drénu (56 vysetreni), zanétliva stenoza Zluc¢ovodd (46 vysetreni). Po dvou vySetrenich jsme provedli u biliarni
fistuly, traumatické léze a sklerozujici cholangitidy. Cholangioskopii jsme tspésné realizovali v 98 % na prvni
pokus, ve zbyvajicich pripadech na druhy pokus po dilataci pfistupového kanalu. 746-krat jsme zavadéli
endoskop kanalem perkutanni transhepatalni drenaze (PTD), 56-krat kandlem po T drénu a 5-Kkrat intraoperacné.
techniky. Rekanalizaci u iatrogenniho preruseni Zlu¢ovodd a vytvoreni transkutanni enterostomie k oSetreni
stendzy hepatiko-jejuno-anastomaozy, obtizné hepatikolitiazy nebo sklerozujici cholangitidy. Doplnénim metody
o laserovou litotripsi byly odstranény vSechny obtizné kameny. Zjistili jsme dosud nepopsanou pricinu recidivu-
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jici litiazy — tkariovy mustek deformujici ZluCovod — a zplsob jeho oSetreni. VCasnym provedenim perkutanni

cholangioskopie u nejasného nalezu jsme objevili ¢asny karcinom Zlu¢ovodu. Nevyhodou vySetreni je asova
narocnost a potreba ¢astého opakovani endoskopie. Metodu pokladame za standardni endoskopicky vykon,

ktery v sobé spojuje nékteré postupy miniinvazivni chirurgie a gastrointestinalni endoskopie.

Klicova slova: perkutanni cholangioskopie, rekanalizace Zluc¢ovodd, perkutanni enterostomie, obtizna litiaza

Introduction

Percutaneous cholangioscopy is an endoscopic
method for the diagnosis and treatment of biliary tract
by means of a flexible endoscope that is introduced
through the percutaneous transhepatic drainage
(PTD) channel, T-drain channel or intraoperatively.
The aim of this study is a retrospective analysis of our

own results acquired over previous 13 years.

Patients & methods
Patients

Between 1990 and 2003 we performed 807 exami-
nations in 215 patients, see detailed information in
Tables 1 — 6. In 746 cases, we performed the cholan-
gioscopy through the PTD channel, in 56 cases
through T-drain channel and in 5 cases intraoperati-
vely (see Table 7).

Table 1
Number of patients, age and examination of each patient
Number Numbgr Numbgr Numb.er

1990 - 2003 Num_ber of exami- of examined | of examined | of examined Ag_e Age Age

of patients nations persons persons persons median average range

median average range

Total 215 807 2 3,8 1-30 61 59 3-89
Men 99 389 2 3,9 1-30 59 58 3-84
Women 116 418 2 3,6 1-25 61 60 24 -89
Table 2
Diagnoses for which percutaneous cholangioscopy was performed (Part 1)
latrogenic lesion Carcinoma Difficult lithiasis
Total number of patients 37 Total number of patients 59 Total number of patients 47
Men 11 Men 29 Men 21
Women 26 Women 30 Women 26
Age — median 51 Age — median 64 Age — median 66
Age - average 52 Age - average 64 Age - average 64,2
Total number of examinations 244 Total number of examinations 105 Total number of examinations 174
Median 4 Median 1 Median 3
Average 6,6 Average 1,8 Average 3,7
Age, men — median 51 Age, men — median 64 Age, men — median 66
Age, men — average 51 Age, men — average 64 Age, men — average 61,7
Age, women — median 51 Age, women — median 64,5 Age, women — median 67
Age, women — average 52,3 Age, women - average 63,7 Age, women — average 66,2
Total number of examined men 88 Total number of examined men 55 Total number of examined men 76
Men average Men average 1,9 Men average 3,6
Men median Men median 1 Men median 2
Total number of examined 156 Total number of examined 50 Total number of examined 98
women women women
Women average 6 Women average 1,7 Women average 3,8
Women median 4,5 Women median 1,5 Women median 3
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Methods

The examination was performed by cholangioscope
Olympus CHF-P20. Except for intraoperative cholan-
gioscopy, which was performed under general an-
aesthesia in the operating theatre within surgery, the
examination is performed on an X-ray table under fluo-
roscopy control and fulfilling strict aseptic conditi-
ons. Usually, we administer conscious sedation,
midazolam (Dormicum® 1 — 3 mg i.v. combined with
nalbuphin-hydrochloride (Nubain®) 10 — 20 mg i.v.
The examination is done while fasting, and the pati-
ent’s informed consent is obtained prior the examina-
tion. Simple, repeated interventions are well tolerated
even without sedation. A detailed description of per-
cutaneous cholangioscopy technique was given ear-
lier elsewhere (8).

In case of difficult cholelithiasis, stones were
extracted transcutaneously by means of a basket

while in other cases a preliminary mechanic or laser
lithotripsy (19) was necessary. Sludge balls grasped
into the basket are crushed by pulling the basket into
the sheath or into the endoscope channel.

Solid bile duct stones are fragmented by pulse dye
laser (the dye is rhodamine 6G in pure ethanol) with
an ignition lamp at emission wave length of 595 + 5
nanometres. The laser beam is conducted through
the lens in an optical fibre of 200 or 300 micrometres.
The energy on the fibre tip has to be in contact with
the stone so that a small plasma bubble is created for
2 — 3 microseconds. The oscillation of the bubble
causes an impulse wave that leads to the destruction
of the stone. The energy of the laser beam is absor-
bed on the boundary of the two environments and the
process of plasma creation is triggered which is com-
pleted only on condition that the limit of 20 — 40 mJ
on the fibre tip is exceeded. This reliable feedback

-ll;a;laalgenises for which transcutaneous cholangioscopy was performed (Part 2)
H-J-Stenosis Bile duct stenosis Stone extraction through

the T-drain channel
Total number of patients 18 Total number of patients 13 Total number of patients 35
Men 10 Men 10 Men 13
Women 8 Women 3 Women 22
Age — median 52 Age — median 53 Age — median 64
Age - average 50,7 Age - average 52,8 Age - average 58,7
Total number of examinations 147 Total number of examinations 46 Total number of examinations 56
Median 5 Median 2 Median 1
Average 8,2 Average 3,5 Average 1,6
Age, men — median 51 Age, men — median 47 Age, men — median 64
Age, men — average 48,9 Age, men — average 49,3 Age, men — average 61,6
Age, women — median 53 Age, women — median 69 Age, women — median 57
Age, women — average 53,4 Age, women - average 64,7 Age, women - average 57
Total number of examined men 78 Total number of examined men 33 Total number of examined men 25
Men average 7,8 Men average 3,3 Men average 1,9
Men median 5 Men median 2 Men median 1
Total number of examined 69 Total number of examined 13 Total number of examined 31
women women women
Women average 8,6 Women average 4,3 Women average 1,4
Women median 4 Women median 3 Women median 1
Table 4
Diagnoses for which transcutaneous cholangioscopy was performed (Part 3)
Traumatic lesion Biliary fistula Sclerosing cholangitis
Total number 2 Total number 2 Total number 2
man (1 examination) 22 years man (6 examinations) 82 years man (6 examinations) 63 years
man (17 examinations) 53 years woman (1 examination) 42 years man (4 examinations) 32 years
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Zzb;eo? patients in repeated examinations and their total number (men)
Age Age Age Age Age Age Age Total
Patient of patient of patient of patient of patient of patient of patient of patient number
man on the first | onthe next | onthe next | onthenext | onthenext | onthe next | on the next of
examination | examination | examination | examination | examination | examination | examination | examinations
1 58 59 3
2 32 33 4
3 53 57 5
4 84 86 5
5 82 86 6
6 63 64 6
7 56 57 6
8 47 50 7
9 80 81 7
10 67 68 8
11 63 68 9
12 59 63 9
13 65 66 11
14 67 68 69 71 12
15 40 45 13
16 72 73 16
17 53 54 55 57 58 17
18 48 51 22
19 51 52 53 55 56 57 24
20 51 52 53 54 55 56 57 30
Table 6
Age of patients in repeated examinations and their total number (women)
Age Age Age Age Age Age Age Age Total
Patient of patient of patient of patient of patient of patient of patient of patient of patient number
woman on the first on the next on the next on the next on the next on the next on the next on the next of
examination | examination | examination | examination | examination | examination | examination | examination |examinations
1 62 63 2
2 56 57 2
3 51 52 3
4 49 50 3
5 53 54 5
6 50 54 5
7 47 48 7
8 35 39 8
9 50 51 9
10 68 69 9
11 44 45 49 50 9
12 53 54 55 59 9
13 59 60 10
14 67 70 72 10
15 76 77 12
16 45 46 16
17 47 48 49 52 54 18
18 60 61 63 20
19 39 40 25
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ensures the differentiation of the solid material and
the liquid material and cellular structures. The laser
fibre is introduced through the cholangioscope chan-
nel and the lithotripsy is performed under visual con-
trol (9). The crushing is to be done in several sessions
because the visibility inside bile ducts deteriorates
rapidly. The interval is 1 — 7 days. After the removal of
the last visible stone the 16 Fr drain is again applied.
The treatment is considered successful after subse-
quent endoscopy, performed several days later, pro-
ving negative results (no detained bile duct stones are
found) and the percutaneous transhepatic drainage
can be removed. If the bile duct stones are impacted
in the peripheral bile duct, we perform flushing using
a saline solution of epinephrine (1 : 20,000) first. This
helps to reduce the congestion of bile duct mucosa
and the stone is more easily released. Antibiotics are
administered only sporadically if there is no certainty
that the bile duct drainage can be maintained betwe-
en particular endoscopies. All treated patients are in
dispensary care in our out-patient clinic and they
come for examination every 3 months.

Percutaneous cholangioscopy is also indicated if
the treatment of iatrogenic injury to the bile ducts
requires the introduction of PTD (e. g. after failure or
impossibility of transpapillary treatment). The PTD is
created with respect to the future percutaneous cho-
langioscopy so that the damaged section of the bile
duct can be evaluated and treated if necessary. We
decide about access either into the right or the left
hepatic duct, most often proximally from the iatroge-
nic injury. An acute angle between PTD channel and
the bile ducts is undesirable. If the bile duct is inter-
rupted, recanalization is performed and the natural
passage of bile is reconstructed (7).

For tumours, percutaneous cholangioscopy is indi-
cated to evaluate the extent of the tumour, to take
specimens for histology, before planned brachythera-
py or application of ethanol into the tumour. The pro-
cedure is similar to that in the above-mentioned
cases. In brachytherapy, the emitter is introduced
through the PTD channel in two sessions in the majo-
rity of cases and is completed with external radiation.
Ethanol is applied into the tumour with an injector
under visual control. We use 85% ethanol prepared
magistraliter by the pharmacist intoa 10 mL ampou-
le, two weeks before the intervention at the latest.
This concentration fully complies with our intention to
dehydrate the target tissue and to cause its necrosis
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(100% alcohol cannot be achieved and concentrati-
ons over 85 % are very unstable and unnecessarily
expensive). We administer no more than 5 mL per one
session.

In case of stenosis of hepatico-jejuno-anastomosis
the PTD is again targeted with respect to the endo-
scopic evaluation or the treatment of the stenosis. The
creation of a safe external drainage of the right or left
hepatic duct often requires additional enterostomy of
the excluded small intestinal loop according to Roux.
The enterostomy is performed percutaneously under
favourable conditions or on the operating table in col-
laboration with a surgeon. Other steps are similar to
difficult lithiasis and iatrogenic bile duct lesion.

When removing foreign bodies, the PTD channel is
usually not dilated with more than 16 Fr drainage.
This width is sufficient for the introduction of the
endoscope and the extraction of the fragments or
whole plastic prostheses. If larger objects, e. g. metal
prostheses, are to be extracted dilatation over 18 — 20
Fr may be necessary. After the removal of bile incrus-
tations and the release of the metallic stent, the pro-
sthesis is extracted through the wide drain using
a Dormia basket or a wire hook. A metallic guide wire
needs to be put through the prosthesis before the
extraction in order to avoid undesirable extrusion of
the channel direction. According to the type of pro-
sthesis removed the stent is extracted either as
a whole or in pieces. It is necessary to administer suf-
ficient analgesia during the intervention.

With traumatic injuries of bile ducts the procedure is
the same as in the case of iatrogenic lesion. If recon-
struction of interrupted bile ducts is performed,
a standard needle-knife papilotome is inserted
through the working channel of the cholangioscope.
During repeated small incisions, the saline solution is
continually applied through the papilotome to wash
out the occurring bubbles. This way the operative

Table 7
Cholangioscopies according to bile duct access method
Access Number of examinations
PTD channel 746 (84)
(also enterostomy)
T-drain channel 56
Perioperatively 5
Total 807




field remains continuously well arranged. At the same
time the direction of the incisions is repeatedly verifi-
ed by fluoroscopy control in two planes. A necessary
condition of this method is perfect X-ray visualization
of the interrupted structures. The proximal part of the
bile duct is shown through the PTD channel, the distal
part over the introduced nasobiliary drain, in case of
lesion in the area of the right hepatic duct the PTD
into the left hepatic duct can be used. No more than
5 mm distance is gained in a single session. If a lon-
ger distance must be passed, the intervention is stop-
ped, the external drainage is renewed and endosco-
py is continued the next day. If the pause is longer,
the incision rapidly heals and disappears. After the
other part of the interrupted bile duct is reached,
a metallic guide wire is introduced and telescopic
dilatation is performed which is followed by internal
catheter drainage. Some time later, the reconstructed
section of the bile duct is checked up. While healing
(scarring) the duct may become contracted (shorte-
ned). The treatment is finished after the introduction
of a very small metallic Palmaz prosthesis (maximally
dilated) and the removal of the external drainage.
Patients continue to be checked on an ambulatory

Table 8

Percutaneous cholangioscopy

basis every three months and laboratory indicators of
cholestasis are monitored.

The percutaneous enterostomy is indicated for the
treatment of hepaticolithiasis or hepatic duct strictu-
res after the dilatation of the hepatico-jejuno-anasto-
mosis. It is performed in a similar way to percutane-
ous endoscopic gastrostomy, for details see Fig. 9.
Three weeks later, the intestinal loop is already adhe-
ring to the abdominal wall and after the drain extrac-
tion the cholangioscope can be repeatedly introdu-
ced into the intestinal lumen and, retrogradely, to the
bile ducts over the hepatico-jejuno-anastomosis. In
this way, uncertain findings on intrahepatic bile ducts
can be diagnosed, strictures can be dilated and the
hepaticolithiasis extracted.

Results

Out of the 807 examinations (100 %) a total of 98 %
were successful in that the bile ducts were reached
with the cholangioscope. The introduction failed six-
teen times because of a too narrow PTD channel.
After its dilatation the intervention always succeeded.
No major complications during the endoscopy itself
were observed. However, some patients were not

Application of ethanol into biliary tract carcinoma by means of percutaneous cholangioscopy

) Compllfzatlons Date Date Length
Patient Age during L .
. of application of decease of survival
alcohol application
Woman 51 years M.oderate.pal.n 9 Sept 1994 ? ?
during application
Woman 82 years M.oderate.pal.n 27 Sept 1994 ° 0
during application
Man 76 years 0 18 Apr 1996 ? ?
Man 48 years 0 9 Jul 1996 12 Mar 2002 68 months
Woman 66 years Moderate pain 18 Feb 1997 2 ?
during application

Table 9
Reconstruction of interrupted bile ducts

Point of interruption Number of patients

No problems

Relapse of problems 1 x
(acceptable result)

Relapsing cholangitis
(therapy failure)

Interrupted common

hepatic duct 8 2 2
Interrupted right

hepatic duct 4 0 0

Total 12 (100%) 8 (75%) 2 2
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available for subsequent long-term follow-up. In
handling difficult lithiasis, iatrogenic or traumatic inju-
ries of bile ducts and the renewal of the way through
inflammatory or tumorous stenoses we were always
successful, although usually after several sessions
(see also Tables 5 and 6). The results of ethanol appli-
cation and the reconstruction of bile ducts are given
in Tables 8 and 9. Details of some, especially compli-
cated cases are included in the discussion. Photo-
graphs illustrating the cholangioscopy are given in
Figs. 1 - 10.

Discussion

It was Bake$ who first performed choledochoscopi-
es in the Czech Republic and published his observa-
tions in 1923. He introduced the rigid choledocho-

scope intraoperatively (1). First remarks on experience
with percutaneous cholangioscopy using flexible
instruments can be found in literature from the 1970s
and 80s (15,18,25). The first studies by European and
Japanese authors show that percutaneous cholangio-
scopy was originally intended for the extraction of
retained bile duct stones through the T-drain channel.
The well-mastered PTD technique, indicated for
obstructive jaundice of uncertain aetiology, offers
further possibilities for percutaneous cholangioscopy
use. The introduction of the cholangioscope through

a sufficiently wide and firm PTD channel is as safe as
in the previous case.

Currently, besides indications for difficult common
bile duct stones, hepaticolithiasis and tumorous or
inflammatory bile duct stenosis (4,6,11,17,26) other

Figure 1 / Obr. 1

Cholangioscopy. Normal intrahepatic bile ducts. The lining is free of defects, white, light-yellow, sometimes slightly pink. The endoscope
may reach deep into the periphery (sequence of pictures showing the forward movement of the endoscope from left to right).
Cholangioskopie. Normalni nitrojaterni Zluéovody. Vystelka je bez defektu, bélava, svétle zluta, jindy az mirné narazovélé barvy.
Endoskopem lIze proniknout daleko do periferie (sekvence obrazkt pfi pohybu endoskopu kupiedu zleva doprava).

Figure 2 / Obr. 2

Bile duct tumour. Tumorous infiltration is shown in the upper part (marked with asterisks), below a pathological vascularization
(arrows). A 69-year female was treated for 9 months elsewhere for iatrogenic stenosis after cholecystectomy by repeated
transpapillary introduction of two duodenobiliary prosthesis. After this treatment failed she was referred to our department. We
suspected a malign stenosis and recommended verification by cholangioscopy as well as further oncological treatment. The patient
refused the suggestion and asked for the continuation transpapilary treatment. Three months later, she agreed to undergo PTD and
subsequent cholangioscopy, which confirmed a Klatskin tumour localized in the bifurcation of both hepatic ducts. A complex
oncological therapy including brachytherapy through the PTD channel was started.

Nador zlu¢ovych cest. V horni ¢asti je patrna nadorova infiltrace (hvézdi¢ky), pod ni patologicka vaskularizace (Sipky). 69-leta pacientka
byla 9 mésicu Ié¢ena na jiném pracovisti jako iatrogenni sten6za po cholecystektomii opakovanym transpapilarnim zavedenim dvou
duodenobiliarnich protéz. Teprve po selhani této Ié€by byla odeslana na nase pracovisté. Bylo vysloveno podezreni na maligni sten6zu
a doporuéena verifikace cholangioskopii a dal$i Ié€ba onkologicka. Tu nemocna odmitala a Zadala dalsi postup transpapilarni cestou.
Teprve po dal$ich tfech mésicich se odhodlala k provedeni PTD a nasledné cholangioskopii, ktera potvrdila Klatskintiv tumor
lokalizovany v bifurkaci obou hepatiki. Nasledovala komplexni onkologicka terapie véetné brachyterapie kanalem PTD.
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possibilities for the use of percutaneous cholangio- ethanol application into biliary tract tumours or its use
scopy have been emerging, for instance intraductal for brachytherapy (10,12,14,22,23). Patients with
ultrasonography, manometry of the sphincter of Oddi, tumorous bile ducts stenosis represented the largest

Figure 3/ Obr. 3

Pathological vascularization in the cholangioscopic picture (arrows). Distinct irregular fabric of blood vessels can be discerned in
the macroscopically “normal” tissue (white asterisks) on the margins of the tumorous infiltration (black asterisks). The same patient
as in Fig. 2.

Patologicka vaskularizace v cholangioskopickém obraze (Sipky). Na okrajich nadorové infiltrace (¢erné hvézdi¢ky) jsou patrné

v makroskopicky ,,normalni“ tkani (bilé hvézdic¢ky) vyrazné nepravidelné se vinouci cévy (Sipky). Stejna nemocna jako na obrazku 2.

Figure 4 / Obr. 4

Severe inflammatory changes. The bile duct mucosa is fragile and bleeds when touched, the surface is covered with fibrin coating
(arrows). The visualisation is for the most part a difficult one due to the turbid content of the bile ducts, bile sludge (arrowheads) or
tough bile duct stones (black asterisks) are often found. A patient suffering from iatrogenic stenosis of the common hepatic duct and
from difficult hepaticolithiasis. After removal of the stones and dilation the stenosis the cholangitis receded.

Tézké zanétlivé zmény. Vystelka Zlu¢ovodu je fragilni, na dotek snadno krvaci, povrch je pokryt fibrinovymi povlaky (Sipky).
Vizualizace je vétSinou obtiZna pro zakaleni obsahu Zlu¢ovodu, ¢asto nachazime i Zluéové blato (hroty) nebo tvrdé Zluéové kameny
(Gerné hvézdicky). Nemocna s iatrogenni sten6zou spole¢ného hepatiku a obtiznou hepatikolitidzou. Po odstranéni kamenu a dilataci
stenézy cholangoitida odeznéla.

Figure 5/ Obr. 5

Congestion of biliary mucosa and varices. Reddening (asterisks) with whitish fibrin coating (arrowheads) can be seen from left to
right, hardly visible blue varices (arrows) are bulging into the lumen. A patient with a transplanted kidney and distinct dilatation of the
left hepatic duct over the stenosis and multiple hepaticolithiasis. After removal of the lithiasis large varices in left-side bile ducts
were discovered. The drainage was finished. The patient’s condition has been stabilized for the next 6 years, no cholangitis, and no
symptoms of cholestasis.

Kongesce Zlu¢ového endotelu a varixy. Zleva doprava je vidét zarudnuti (hvézdi¢ky) s bélavymi povlacky fibrinu (hroty) a do lumen se
vyklenuji varixy modravé prosvitajici (Sipky). Nemocny po transplantaci ledviny s vyraznou dilataci levého hepatiku nad sten6zou

a mnohocetnou hepatikolitidzou. Po odstranéni litiazy byly nalezeny velké varixy v levostrannych zluéovodech. Drenaz byla zruSena.
Dalsi prubéh je 6 let stabilizovany, bez cholangoitidy a bez znamek cholestazy.
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Figure 6 / Obr. 6

Varices of different sizes bulging into the bile duct lumen. Hardly visible blue bulges of different size (arrows) can be seen which may
completely obturate the lumen and evade the attention of an inexperienced observer. The same patient as in Fig. 5.

Varixy rtizné velikosti, vyklenujici se do lumen Zluéovodu. Jsou patrna modravé prosvitajici vyklenuti razné velikosti (Sipky), ktera
mohou zcela obturovat lumen a uniknout nezkusenému pozorovateli. Stejny nemocny jako na obrazku 5.

Figure 7 / Obr. 7

Tissue bridge (arrows) that caused the difficult lithiasis in a 55-year old patient. A formation can be seen from left to right that divides
the bile duct lumen in two parts. On both ends it was cut off from the bile duct wall with a needle-knife papilotome (arrowhead). After
having been cut off on only one side it grew together with the wall again. After its complete removal the patient has been 8 years

without cholangitis, bile duct stones and without signs of cholestasis.

Tkanovy miustek (Sipky), ktery byl pfic¢inou obtizné litiazy u 55-leté pacientky. Zleva doprava je vidét utvar, ktery rozdéluje lumen
Zluéovodu na dvé ¢asti. Na obou koncich musel byt odfiznut od stény Zlu¢ovodu jehlovym papilotomem (hrot). Pfi odfiznuti jen na
jedné strané opét prirostl. Po jeho odstranéni je pacientka 8 let bez cholangoitid, Zlu¢ovych kamenu ¢i znamek cholestazy.

section of our group of treated patients. Neverthe-
less, the majority of percutaneous cholangioscopies
were performed for iatrogenic bile ducts stenosis, fol-
lowed by difficult lithiasis and the stenosis of hepati-
co-jejuno-anastomosis. As there were also combina-
tions of the stenosis of hepatico-jejuno-anastomosis,
iatrogenic lesions and bilio-cutaneous fistulae with
hepaticolithiasis or common bile duct stones, the
most frequent pathologic finding in cholangioscopy
was difficult cholelithiasis.

While for most tumorous stenoses, percutaneous
cholangioscopy was performed only once in one pati-
ent, the examinations for the stenosis of hepatico-
jejuno-anastomosis, iatrogenic stenosis and difficult
cholelithiasis had to be repeated much more often.

Palliative endoscopic treatment of cholangioge-
nous cancer (application of ethanol into the tumorous
tissue) was attempted with only 5 patients. As it was
not possible to keep those patients in our dispensary
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care (see Table 8) routine use of the method was dis-
continued. The only one patient who attended regular
examinations survived for 68 months in a relatively
good state of health with a continuous external cat-
heter drainage, which is considered a very positive
result on our part. No assumption can be made as to
the favourable contribution of applied ethanol in com-
bination with brachytherapy and other adjuvant treat-
ment to the long-term survival of the patient or whet-
her it was only a coincidence of circumstances. The
patient soon got accustomed to the PTD drain
exchanges and did not consider them as exceeding-
ly stressful. The patient always came on time for the
necessary exchange of the drain, which helped to
avoid cholangitis and the need for antibiotic treat-
ment. In the last year of his life the patient suffered
from two attacks of upper gastrointestinal bleeding.
Once he was bleeding from the duodenal ulcer, the
other time he was bleeding from oesophageal vari-
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Figure 8 / Obr. 8

Biliary tissue bridge. On the left: X-ray picture taken at admission to our department, the asterisks point to difficult stones. On the
right: after the removal of the stones by means of the transcutaneously introduced cholangioscope (arrowheads). An atypical shade
persists in the bile duct, which corresponds to the tissue bridge (the bridge is marked on both sides by an arrow). The same patient

as in Fig. 7.

Vlevo rtg snimek pfi prijeti na nase pracovisté, hvézdi¢ckami jsou oznaceny obtizné kameny. Vpravo po odstranéni kamenti za pomoci
cholangioskopu, ktery byl zavadén transkutanné (hroty). Pfetrvava netypicky stin ve Zluéovodech, odpovidajici tkafiovému mustku
(mustek je oznaé¢en na obou snimcich Sipkou). Stejna nemocna jako na obrazku 7.

ces. In both cases the condition was solved non-ope-
ratively. The histology before the start of the therapy
and at postmortem study proved a small cholangio-
genous carcinoma in the common hepatic duct. Any
early complication of this treatment (besides tolerab-
ly painful application of ethanol into tumorous tissue)
was not observed. A valuable finding in the macro-
scopic diagnosis of the bile duct tumours is the patho-
logical vascularization, exophytic growth into the bile
duct lumen and fragility of the tissue (see Figs. 2 and
3). In one case we even discovered an early carcino-
ma of the biliary tract, which was confirmed in the
subsequent curative surgery. Histological examinati-
on of biopsy specimens showed tumorous tissue only
in the macroscopically distinct pathological vasculari-
zations. The surrounding tissue was normal and mic-
roscopic samples were negative. The results of histo-
logical examination were not always unambiguous,
the same as can be found in literature (20,24). The
pathologist often warned us that the volume of tissue
samples was not sufficient for a proper evaluation.

From the endoscopic view the manipulation with the
endoscope in the narrow space is very limited and the
small fine forceps often slip in vain on the rigid tissue.
That is why we take as many biopsy specimens as
possible.

The high number of repeated percutaneous cholan-
gioscopies in our group of patients with iatrogenic
injuries of bile ducts is also connected with the non-
surgical treatment of these diseases (3), with gradual
healing of the injuries, removal of difficult stones from
hepatic ducts and also with our new method of
reconstruction of interrupted bile ducts after compli-
cated surgery. The renewal of clearness of one or
more branches of the closed bile duct was someti-
mes successful in one session, sometimes the treat-
ment had to be repeated. The introduction of a metal-
lic prosthesis into the bile duct was considered as
final solution for this serious complication (13). It was
successful in 8 cases (75 %). Another two patients
had to have the newly developed stones extracted by
standard transpapillary approach. Further long-term
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Figure 9 / Obr. 9

Creation of percutaneous enterostomy (from left to right). The method is similar to that in percutaneous endoscopic gastrostomy
(PEG). If the intestinal and abdominal wall is illuminated we palpate the abdominal wall with a blunt cannule and see a typical
intestinal wall impression (white arrow). Then we penetrate both the abdominal and the intestinal wall with a cannule to reach the
intestinal lumen (black arrow) and a metallic guide wire is introduced through the cannule (arrowhead). A drain is then introduced into
the intestine and fixed in the intestinal lumen. By pulling the thread we create a tough pig-tail (asterisk). After pulling the intestinal
loop to the abdominal wall the catheter is fixed to the skin. A 39-year female after cholecystectomy at the age of 26, after the
creation of hepatico-jejuno-anastomosis for iatrogenic lesion of bile ducts and after repeated surgery for the anastomosis stenosis,
was admitted to our Department with an obstructive jaundice, multiple stenoses of hepatic ducts and hepaticolithiasis. The treatment
was possible only after the enterostomy was created. The patient survived a critical period after the dilatation of the stenoses, the
extraction of stones from the hepatic ducts and the introduction of three plastic endoprostheses over hepatico-jejuno-anastomosis
into the hepatic ducts, and one year later her livers were transplanted. She had no problems for the next three years.

Vytvoreni transkutanni enterostomie (zleva doprava). Postup je podobny jako pfi perkutanni endoskopické gastrostomii (PEG). Pokud
se podafi prosvitit sténu stfevni a bfisSni, palpujeme tupou jehlou sténu bfiSni a pozorujeme typickou impresi na sténé stfevni klicky
(bila Sipka). Pak pronikneme kanylou pres sténu bfisni i stfevni do lumen stfeva (Gerna Sipka). Nasledné provleéeme kanylou kovovy
vodi¢ (hrot). Pak zavedeme do stieva drén, ktery fixujeme ve stfevnim lumen. Tahem za nit vytvofime spolehlivy pig-tail (hvézdicka).

A po pritazeni stfevni klicky ke sténé bfisni katétr fixujeme ke kuzi. 39-letd nemocna po cholecystektomii ve 26 letech, po vytvoreni
hepatiko-jejuno-anastoméze pro iatrogenni lézi Zlu¢ovodi a po reoperaci pro sten6zu anastomoézy, byla pfijata na nase pracovisté
pro obstrukéni ikterus, mnohocetné stenézy hepatikii a hepatikolitiazu. OSetfeni bylo mozné jen po vytvoreni enterostomie. Dilataci
stenéz, extrakci kamenti z hepatikii a zavedeni celkem tfi plastikovych endoprotéz pres hepatiko-jejuno-anastomézu do hepatik
nemocha preckala kritické obdobi a doc¢kala se po roce uspésné transplantace jater. Nyni je jiz tfetim rokem bez obtizi.

Figure 10 / Obr. 10

Reconstruction of iatrogenically interrupted bile duct. A scar is seen from left to right (white arrows), the result of the first section of
needle-knife papilotome (black arrow), unexpectedly released surgical clamp (arrowhead) and scarring channel after reconstruction
(asterisk). The intervention was completed by the introduction of a metallic prosthesis in September 1998. Four years later, the
patient suffered a period of cholangitis, in March 2002 a stone above the prosthesis, acting as a valve, was removed. Since that time
the patient has been without any problems and without symptoms of cholestasis.

Rekanalizace iatrogenné preruseného zluéovodu. Zleva doprava je patrna pevna jizva (bilé Sipky), vysledek prvniho fezu jehlovym
nozem (éerna Sipka), neplanované uvolnéna chirurgicka svorka (hrot) a jizvici se kanal po rekanalizaci (hvézdi¢ka). Vykon byl ukonéen

zavedenim kovové protézy v zari 1998. Po 4 letech méla pacientka epizodu cholangoitidy, v bfeznu 2002 byl odstranén ventilovy

kamen nad protézou. Od té doby je bez obtizi a bez znamek cholestazy.

development (several years) has shown no new com-
plications and no cholangitis until now. The last two
patients from the group suffered from repeated cho-
langitis and cholelithiasis every 1 — 2 years. These
cases are regarded as unsuccessful treatment.

In case of difficult cholelithiasis, the treatment focu-
ses on multiple hepaticolithiasis or big stones addres-
sed that could not be removed primarily with other
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method. In some cases the difficult lithiasis was pro-
ved to be caused by a foreign body, broken remnants
of incrustated duodenobiliary prosthesis, omitted
suture or drain. A peculiarity was discovered in three
cases as a tissue bridge dividing the bile duct to two
channels and deforming its lumen (see Figs. 7 and 8).
The bridge caused repeated lithiasis even after repe-
ated surgical and transpapillary endoscopic treat-



ment. It was probably created as a response to ope-
rative injury of the bile duct. After its detection and
removal by cholangioscopy the patients have been
without complication for a number of years. The use
of a laser lithotriptor is advantageous especially for
cast lithiasis, for larger stones that do not go to the
extraction basket. It also helps for small bile ducts
with swollen mucosa due to cholangitis where the
basket cannot penetrate due to a small bile duct dia-
meter or due to an acute bending. The crushing of the
stones using this technique proceeds gradually and is
accompanied by severe turbidity of bile duct fluid and
a temporary invisibility. The extraction of stone frag-
ments by a basket through the PTD channel is time
consuming and painful. For this reason the wash-out
of the crushed material with saline solution through
the PTD channel over the papilla is preferred or it is
left as a spontaneous process and the session is
repeated several days later. In case of difficult bile
duct stones the cause of the lithiasis must be sear-
ched for and possibly eliminated. An interesting indi-
cation for laser lithotripsy of big stones was establi-
shed with an 89-year female. The cause of otherwise
untreatable icterus was Mirizzi syndrome. Four big
stones in the gallbladder pushed through a broad
cystic duct into the common bile duct and hindered
the bile flow. The stone were gradually crushed in the
opposite direction.

A specific group of patients are young people after
surgery of the biliary tract for congenital anomalies
during childhood who suffer from atypical bilio-ente-
ral anastomosis. Bile ducts are deformed, badly visib-
le, hepatic ducts are usually full of stones. They may
only be treated transcutaneously using percutaneous
cholangioscopy. After the removal of the last stone
the problems receded, the cholangitis healed, never-
theless long-term results are still unavailable. The re-
flux from the small intestine to the bile ducts as the
main reason persists in most cases. The patients
need to be monitored over the long term. In some
cases, serious reflux of intestinal content was proved
over the papilla of Vater, in some cases over hepati-
co-jejuno-anastomosis. In such cases, the bile ducts
contained remnants of food, peel, fruit seeds or even
droplets of fat. In one case, a submucosal angliolipo-
ma of 11 mm in diameter prolapsed through the
broad opening of the papilla of Vater into the bile duct
and imitated a stone wedged in the papilla. It was
only through percutaneous cholangioscopy that the
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mechanism of intermittent cholestasis and an incon-
stant non-specific finding during the ERCP were dis-
covered. The removal of a multiple hepaticolithiasis in
a young man after a liver transplantation and the dila-
tation of the anastomosis solved the relapsing cho-
langitis.

Stones retained during an introduced T-drain are
the most frequent cause of endoscopic intervention
after biliary tract surgery. The method of choice is
transpapillary extraction combined with endoscopic
papillotomy. The T-drain clogs basket introduction
and is usually taken out. The stone extracted through
the T-drain channel was described for the first time by
Mandet in 1962 and the method was later developed
by Mazzariello (1,089 patients) and Burhenne (661
patients), Blazek in the Czech Republic published his
experience in 1980 and 1987 (2,5,16). Nowadays, the
extraction of stones through the T-drain channel is an
obsolete method whereas the introduction of cholan-
gioscope to the bile duct through the T-drain channel
is becoming a very successful method that is less
stressing in comparison with ERCP and the endosco-
pic papillotomy. For that reason, this method is pre-
ferred in our Department. A broader channel after
a larger T-drain is mandatory. Otherwise the channel
requires initial dilatation up to 16 Fr. Patients are
mostly treated on an ambulatory basis. The only con-
sideration is a potential occurrence of a serious panc-
reatitis after the passing of the narrow papilla of Vater.
Our results show that in most cases the first trial is
successful. A few patients with subsided obstructive
jaundice, cholecystolithiasis and multiple difficult
hepaticolithiasis were recommended for an elective
cholecystectomy by standard open surgery and
simultaneous introduction of the T-drain into the fine
bile duct. In the subsequent post-operative period,
small-sized multiple hepaticolithiasis and/or cast
hepaticolithiasis accompanying intrahepatic bile
ducts stenosis was repeatedly extracted through the
T-drain channel.

The percutaneous cholangioscopy is technically
very demanding in the treatment of cholangitis of the
stenosis of hepatico-jejuno-anastomosis. The PTD of
peripheral bile ducts itself means a higher risk of seri-
ous arterial bleeding, injury to the pleural cavity and
the development of empyema due to communication
between the thoracic cavity and infected bile ducts.
Also, maintaining working drainage is a technical
issue. The manipulation with the endoscope in a nar-
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row space requires substantial experience. In the tre-
atment of difficult to access stenoses of intrahepatic
bile ducts, hepaticolithiasis, stenosis of hepatico-jeju-
no-anastomosis, we used enterostomy created in
collaboration with a surgeon, or the treatment was
performed endoscopically as described above.

The percutaneous cholangioscopy in traumatic lesi-
ons is similar to iatrogenic injury. A bile duct injury is
indicated by biliary fistula or by growing obstructive
jaundice and/or sepsis. The endoscopist’s and surge-
on’s approach is complementary and collaborative.
The introduction of PTD before surgery, keeping well-
known indication criteria, would control an acute situ-
ation. An introduced 16 Fr drain may facilitate the sur-
geon’s orientation in the subhepatic area, alleviate
high pressure in the bile ducts and reduce the risk of
other biliary complications of the trauma, especially
biliary peritonitis. Subsequent percutaneous cholan-
gioscopy through the PTD channel helps to evaluate
and precisely localize the injury and to establish pro-
gnosis. In revision of the abdominal cavity, the trau-
matologist may facilitate subsequent expected thera-
peutic percutaneous cholangioscopy. The fixation of
the excluded jejunal loop to the abdominal wall at
a marked place in case of hepatico-jejuno-anastomo-
sis may facilitate the later creation of enterostomy by
simple punction. Also, the introduction of a tempora-
ry drain or of the T-drain to a bile duct that cannot be
treated by surgery or for a bile duct that is interrup-
ted, may facilitate the passage of the endoscope to
the biliary tree. In our opinion, this results in the
reduction of liver resections caused by serious injury
to bile ducts.

Sclerosing cholangitis is not a frequent indication
for percutaneous cholangioscopy. The endoscopy
may help in differential diagnostics, for the exclusion
of a primary tumour of the bile ducts. The percutane-
ous cholangioscopy is also useful for a therapeutic
purpose. The PTD channel or T-drain channel may
serve as a way for the dilatation of intrahepatic ste-
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noses. The creation of choledocho-entero-anastomo-
sis side-to-side with the excluded small intestinal
loop fixed in a marked place to the abdominal wall is
a similar solution. Repeated creation of enterostomy
through transcutaneous punction and subsequent
percutaneous cholangioscopy with the dilatation of
bile ducts stenosis is then relatively safe and easy.

Conclusions

Percutaneous cholangioscopy is a safe method,
which is technically demanding for the physician and
well-tolerated by the patient. It requires perfect mas-
tery of the transcutaneous access in diagnostics and
treatment of the biliary tract on the part of the medi-
cal staff. A disadvantage may be the relatively high
time consumption and the necessity of frequent repe-
tition of the endoscopy. The method proved compe-
tent for diagnostics and treatment of iatrogenic lesi-
ons of the biliary tract. In combination with laser lit-
hotripsy, any bile duct stone may be treated. It is
successful in the diagnosis of the causes of relapsing
lithiasis. We have described a tissue bridge dividing
the bile duct into two channels and deforming its
lumen. Such a tissue bridge was probably created
after an earlier bile duct injury. Its removal by means
of endoscopy healed the patient from relapsing lithia-
sis. The extraction of foreign bodies from the biliary
tract has become a common practice. The treatment
of stenoses of hepatico-jejuno-anastomosis compli-
cated by hepaticolithiasis or secondary sclerosing
cholangitis, especially with the help of percutaneous-
ly or intraoperatively created enterostomy is very effi-
cient. Percutaneous cholangioscopy is useful for the
diagnostics of non-specific cholangiographic findings
in the area of the papilla of Vater and intrahepatic bile
ducts. It is able to show small intestinal reflux to the
biliary tract. It is also a boost for the therapy of bile
ducts tumours and traumatic lesions. The method is
promising in that it combines digestive endoscopy
with certain characters of mini-invasive surgery.
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